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Abstract of JP2001 144322 

PROBLEM TO BE SOLVED: To provide a semiconductor 
light-emitting device which is enhanced in luminous 
performance, preventing a thermal treatment carried out in a 
bonding process from adversely affecting the light-emitting 
part. 

SOLUTION: An n-type GaAs buffer layers 44 and an n-type 
InGaAlP buffer layer 34 are formed through an epitaxial 
growth method on an n-type GaAs substrate 10, and an n- 
type GaP substrate 30 is bonded on the n-type InGaAIP 
buffer layer 34. Continuously the n-type GaAs substrate 10 
and the n-type GaAs buffer layer 44 are removed, and a 
light-emitting part 20 composed of an n-type InAlP clad layer 
14, an InGaAIP active layer 16, and a p-type InAlP clad layer 
18 is formed through an epitaxial growth method, on the 
surface of the region of the n-type InGaAIP buffer layer 34, 
where the n-type GaAs buffer layer 44 is removed. 
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[00391 A^Dg^^SOHtfi^S^I)^*^ 
^Oif®0*'09^-r. 09tc^$fiSJ:3^. m 
$2 5 0^mOnlGaPiffi3 0±tC/S$ 1 . Ojtxm 
OnSGaP««Ji4 6*^fi£$ixTV%|,. dcOnSG 
aPjf3&a4 6±t;Ji$0. 5Aira(OnlInGaAl 
P^'-y7r-S3 4^««$<XTV>S. -eLT. nil 
nGaAlPA77T-134iCI§0. 6^imOn 
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mi nAl P?77K114, /ISO. 6^tmOInG 
aAl PlZHMl 6. Jg£0. 6MmOpSInAlP 
? v y m 1 83b>^>=3:^^feS?2 Otf&fS&tlX^Z. 
[0040] ZO?&tM2 0±.l,Z, JSSO. 1^/miOp 
IGaAlAsW+^iSe.iJO. 05jum 
<Op + gGaAs3:x:?71-JI3 8a^j£S:fVCV*£>. 
§£>lc. P+lGaAs3y^?M38±t^#i5t: 
mg|ya-y^)14 0*^^S^. P + IGaAs3y? 
7 3 8i3J:tfSsS:/o-y 7B4 OJblcti: I TOgajJ 
®Be4 2 *^Jft$ ivt V v&. -£LT. ITOSHBSS4 
2«0±®4 ) ^#3fi^^ 0 '^14 0£2t[nJ-$"Sffil 
fc:{J±SP«fi§2 4#^j£$*U nlGaP«fi3 0(07 
B4»-C.^^^iut®K'r^fc«±TgP^®2 6#J£j£$itT 
l%2>. ITOSBHS®4 2£7)±ffi^)3^±a5«S2 4*< 
^$ixTV>'5rV%g5^(i±SPranS?2 82:'5:L. nIG 
a P £8 3 0 OTBSO ? VFSB«® 2 6 HT V * 

=5: v i« #<2TSflg8 P§P 3 2 £ & LT v> £ . 

[0 04 1] nmGaiPmfc3 0tF*lWtz:i&&f&fc 
tf>. I nG a A 1 P*£1±J1 1 6*^^^0^3t(i± 
gpraPSi52 8J:'5ISB±^^iftSt$^fl&^^ nSln 
A1P??7HS14, nIInGaAlPA77r- 
S34. n!GaP«tl4 6i5j:^nIGaPi«3 

0£iI->TTSflffln&3 2A»fcB9T2r^*>tttt3*i 
-eo^m. I nGaAl PvSttJI 1 6*^<0^tti 

tt&co*m#m.m=? izitKftnz&mmtf 2 - 3 miz 

[0 04 2] Jb3$L*:05»i. ftSieft3rfeT-J>&*fei: 

[0043] 010 £g-?WC . *^6fe?gS^ 

[0 044] £"f. 010 (a) IZTjk-fXoiZ* US 2 
50^mOnlGaAsi«l 0±^. i?£0. 5jum 
(7)nIGaAs^'y7r- /l44i:/5$0. 5jum<7)n 
SlnGaAlP^77r-134J:JMtS. 

nlGaAs^77T-144tnlI nGaA 

1 PA 7 7T-I34linIGaAsMl OlZtfrtm 
iiZtlT&fS.ZtlZ>ZblZ%&. 010 (b) t 

Stiot, If§2 50^m<0nSGaPS«3 0± 
C Jf$l. 0,uin<DnSGaPlg#JI4 65rMOCV 

[0045] <X^. 010 ( c ) t^-fi 5 lz, *3t^ 
WStt#*^«+T*MSS-*-* - fc t= J: 0 . 0 1 0 



(b) ^-rnSGaPSSJ14 6fr. (a)tifn 
SI nGaAl P;<-y7T— Jf 3 40£®C*£*i"S. 

[0046] 010 (d) fc^-i-pfc. nIG 

aAsill 0tnSGaAsA 7 77-144lI« 

ZZbizXK). nlGaPSfi3 0±CnlGaPSf 
Jt4 6*^j£*iX. ^OnSGaPig««4 6±tCnS 
I nGaA 1 PA V 7 r-*3 4#J»Sirfc«8» c ft 

[0047] £*l£U*«>2g(i. _B£L*:08 ( a ) 

(c) tffl13tTir>&c0X\ -e<0§¥Uv^lftBgli^B»-tS. 
[0048] JSLtOJ: a fc**M0ffiBfc*JVvCtt. JhiB 
UfcS2Hfl^©kl^ait. nfGaPiS3 0^ 

(c«»t siftsaa**^** 2 o ^ttK^ssrS-tyt^ fc 

[0049] $ ^(C. *HM3B»t=i*4 i l ! ***3BIH t 
Ol&iX8K:J:*U*. nffiGaP3S«3 0«OSNHMH£ 
Ht»*«0naGaP«at«4 6t»*LT«a* 3 F» 
■fcU nIGaPgf!4 6 +<0= J f J ir 'J Ti§St> 

K-K>^fc:J:9K<-*ft£ 4*>T* nlGa 

PSfl4 6!:n2l nGaAl PA77T-I34W 
mS*®%izfT0Zb&?£Z. BD^ «*tofc5KrS& 

[0050] [JB4 HJfe^S 3 *«ffl<0*4 »Ifc 
iSWCtt. G a PSiiCGaA s g^Sfctfr^g^SiX 
fcl nGaAl PA?7r- #>OGaA 

t,ziTo^mMcmm^.t^mt^. ot. eafcia 

[0051] *^ £ 7)^4^)|life^©t*>* i ?» 2 i £ «*96 
^^cT)BliB05r01 lfcjjrT. 01 lfc^Six^i^ 
(£. JP$2 5 0jumtOnMGaPS«3 0±tC)lSO. 
5^mC0nSI nGaAl PA7 7T-S3 4* 5 St? 
tl, nil nGaAl PA' 7 7r-134±(:I$0. 
6,uni<DnSI nAl P?77Hil4, l?S0. 6^ 
mOI nGaA 1 PSttJSl 6. *80. 6*tmc7)pS 

I nAl P^7vKai8*^ : 5r-&^6SP2 0* J ^$ 

[0052] ^<ryMM1 0±{Ct±J¥S 7 . O^mOp 
iGaAl As«SBtaMI4 8* t »J«Sn. plGaA 
1 A s SSSftiWH 4 8 ±«)4"C'ftifiKLh»«S 2 4 *<, 
nIG aPM3 0 <0TBC*±4"t»#jS^StfCTlSa 
S2 6*^BS;5^TV>4. pSGaA 1 AsfggaStWl 
4 8 co±SO 5 -*=>-fc£B®8i 2 4 tiX v vfirHiM* 

<±±SUraaS52 8 2r : 5:L. nlGaPifi3 0(?)Tl<0 
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32Z%:LX^Z>. 

[ 0 0 5 3 ] 12 1 2 lzm-3^X . #mffiMtZ& 

(c) ClittOlIli. ±&Ltz&2m$8&mtt' 

[00541012 (a) IC^-ti -5^.07 ( c ) <T) 
nil nGaAl P/s'y:7T-JI34±K. MOCVD 
a£J:9J¥£0. 6Aim<0nlInAlP;77Kil 
4.J5S0. 6//mC0l nGaA 1 PvSltSl 6, IPS 
0. 6Aim^pSInAlP?77H118S:i»:xt 

tC x MOCVDStCJ:0^a52 0cO±tC. JJS7. 0 
jumOpMGaA 1 As«SE&fWi4 8SrXtr^^>--v 
;u«*i-SihtcAO^t-S. ClO J: 3 fc. nIGa 
A s mm 0 K*t LTt&^Sl^S*!*: nllnGaAl 
PA-y 7 T-J13 4±fcm&2 0 5Mt5fcftt. 
tt^TOteaWa t ^ fc' SWHKrX ^ * * S'* 

[00 5 5] HI 2 (b) 5 fc. pIG 

aAl As^SSJ£iJcii4 8±(CJiS6affi2 4$-. nlG 
aPS«3 0OTBt-T^®2 6$r^-r'S. fK> 

[0056] wjlo «t ? tztm&miz&^xti. ±& 

PS^3 0*^«3fc^Sia-f hKlb. *lWtlztSLXlm 

tfc. nil nGaAl PK 7 7T-i3 4tnI 
GaPi«3 0«gf^:nII nGaAlPA 7 7T 
-JI 3 4 ±^<7tt%M 2 0 «0^j££?t 3 X 0 lz t <7) 
X\ g«X^tCfctt-&IStJ!5a*s%3fciS2 0^StC^ 

[00 57] MOCVD^tCfcO. nllnA 

lP?77h'il4t> I nGaA 1 Pffl&M\ 6k. 
pll nA 1 PfvyVmi 8kizm^X. pIGaA 
1 A s WSSi&ffiB 4 8 £ JS^K^jS-f & £ i: & 
fc«> s ^ft^^OSi£Xg£*80*f-«> - k tfX- 
-t*fr*>. *mffi&Blz&^X\t. plGaAl 

AswssmmiszM&r&zktzx'). iromm 
2e>m$w^k%*) . ±j£Ltzm2mffi&im. 

t/^3HiS^©^fcltS I TOSB«mS4 2&&(?)t:tt> 
ff)Xf N* ? U ^^XS^2r^ < £ k tfX # h . 
[00 58] (S5^t»I) ML.feI4»iSt 

ti. plGaAl A smds&tyi 4 s^ss&iscttfta* 

^^(f^2^^S|{ii:%-tii^V%. ±95^2 
4<7)KT£Saft.I nGaA 1 PvgftSl 6 O+J^fcS 
ofcmgSli, Z<r>®3HZ£Z%±tf { ±®nm2 4izX*) 



[0059] *^0®5^i^©fc:fc^T(i< GaP 
g^JLt~G a A s S^lC^^r$fX7^ I n G a A 1 P 

A'.^T-iiPtt?^. ^opSGaP^sastyi^ 

fto&ummwmi.-t&k&iz. gg&rmtz&^x 
tgm'ikizmxgizmwLX'* . i ToitBjfts^jfc* 1 ^ 

*#v^. jut. paatittw?.. 
[0060] #&B£<os&5<7)^jB®fca>a>s3£H#3& 

T^fg^KMiaSriai 3^-f. HI 3fc:7n$ix£J:5 
IZ. m%2 5 0.umCDnMGaPS&3 0±K, ff§ 
0. 5^mOnII nGaA 1 P^77T-134*>'g 
*$*rCV»£. ^nIInGaAlPA'777-I3 
4±tC. J?$0. 6iim^nIInAlP?77Hil 
4,J?$0- 6umCOl nGaA 1 PvSttM 1 6, i¥S 
0. 6^m(0pII nAl P^7 7 KJf 1 8j&»&3r£3& 
7^2 0#^$ix-CV^. 

[006 1] d^)^3tgS2 0±tc:ti, J5S4 0/xmOP 
SGaPm^liflI5 0#^j£$:fvr^&. pIGaP 

^a£Hjc® 5 o±.co*&ttmz±&mM2 a 

*U nlG a P»K3 O^TBtti^Mtjfi^riSftTT 
g1S«ffi2 6jWgj££ixTV^. p MG a P^^i^I 5 
0O±®O?^±S?«fii2 4im^tLX\^\^Wt 
±S5fflP§C2 8$' 3 5rL, nIGa PS«3 OiOTB^d 
■hT&WM 2 6 *^fiK$ irT V vfr V^^-tSTSCPPSIS 3 

J£J^®(C*Jtt6pSGaA 1 AsmStS£iyi4 8^1 
T, pIGaPSSSiWi5 0^«U^i.. 
[0062] ^S^^Tc^^^SJitl 

2 (a) tCfcV^T. MOCVDatiSpIGaA 1 A 

s %£5&mm4 8 (om&uzWkx.x . ^ffiBgs^t i -> x 

Jf $ 4 0 M mOpSG a Pmg^fiiyi 5 0 Sr^-fS . 
[00631 UJiOJ: p fc^Jfe^SfcfcV^TJi. ±a 
L^fB20HM^©i:lRl«ts n!GaPlS3 0)HI 

%AWk-thtz#>. ^w&zft\^x-m^%m&^tt-t 

h^mW.^^^%hz\kifiX'^h. ttz. nlln 
GaAl P/N"/7r-^34i:nSGaP*^3 0«0tg 
taCnllnGaA 1 P/'C-/7r-S3 4±^0%7E 
§P 2 OO^fiSzriT ^XStfcttSgJtSra* 5 ^ 
7ti52 0 iD^ttttciJS $r £ £ ^ ± 3 tc-f i. fc* ? T 
jf»Xg*-*3tt-&5^3i!ra(OiaS3EHO®lR5* { ^aS 

[0064] $^>t;. pMGaPf!DEtkfiyi5 0<7>®y? 
ZTs ±^U^4|l56^©e0paGaA 1 AsHSafegi 
S5 0OMJlrS>l)7. OMmiOtSVK 4 0/xmf 
3B«T6 CI fc*>'T'# h<T>X\ ±S5S€S2 4 *^Sa<^/£ 
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if o £ -B>b t tzm 2 mtm& t mn%.^& < -r s -r t a* 
[0065] cm 6 mmm d *%*ncr>m 2 mimmz 

*JWC(±. GaP*«±U:GaAs«ffi£t&^g"£Six 
ftlnGaAl PXv7 7—ttW8*3*U A>OfS5fc2? 

[0066] ^BJcO^etOHM^St*-*^^^ 
<?)Bffi0£0 1 4 fcnrT. 014 i 3 

tc, )|$2 5 0ji/m^nlGaPl«30±tSSO. 
5/im(OnII nGaA 1 P;\'-/:7y-JI3 4#*i£*£ 
*VCV>£. iOnfil nGaA 1 P^77r-I34± 
tcli. JI$0. 6^m«nIInAlP?77Kll 
4.*80. 6 ^ m<7)&mM.1 L #J s ffi&%&m 5 2 . JS 
§0. 6/xm«0pSI nAl P7 5-yKJS18*»6^S 
IBfcgB 2 0 *<&j£3*VC V^ft . 

[00 6 7] CiO%3tS520±tC»4JSSO. IjumcOp 
IGaA 1 As4 1 ^-V-/7*J13 6. JI20. 05/zm 

GaAs3y??M3 8±04>4tfft&K:ra/a » ? 
JS4 0#JBl£$*VCV*&. P +lGaAs3^?VS 
3 8i3 < kt^1Sg|7'n ?JI4 0±lzii I TOigHjm«S4 
2 *<»Jj£$ixT W£ . * LT . I TOigBJM&4 2 Oji 

3^*62 4**.. n!GaPS^3 OOT1«+'M^?I- 
ix^®H>ftcTSSS^2 6*^^$iiTV^. ITOS^ 
Sffi4 20±mo5^±gBmS2 4#^j£§fl-Ov&u 
aKHi±*MCI*2 8SfcU nlGaPS«30WT 
®<?> d ■hTgmm 2 6 $ tlX V vfr V 4MHiTffill! 
PS53 2£=5:L-CV%^. BP*>. *^*t3B«lli. _t*BL*: 
^2^SfeJg®lCt3(t-& I nGaA 1 P^HMl 61CJ8*. 
X. ^a»^#FmitvSttJ15 2$:^LT^&. CliX 

[0068] ^utejes^ h imfai&mTnmmjL 
ma. ±& t fc» 2 nM^sogjtxssrSiBj-r ?> a s 

(a)lCiJV^T. MOCVD&tCiS I nA 1 P?Stt^ 

f$.-rZ.mUi. I n 0 . 5 (Ga,- X A1 X ) 

o . 5 PcOGafc A 1 ?>it£:35i:t::3i?-fc£-£T . H 

[0069] IjLhcOj: 3 (=*|3tiBffi(C&Vvcti, 
L^f8l(7)^JfeJgSSi:IS|«C nSGaPM3 0:HS 

z*mft5&m=?zn&zttfx'zz>. tti. nii n 

GaA 1 PA' 7 77-134i:nlGaPi«30f)g 



S&fclnSI nGaA 1 Pn' 7 7 T-J13 4±MBfcSS 
S52 O<^ttfcS0£?£2Wir$&VU?K-r6£fc#-C 

mmjLnizbv&sm&n&gmBnMMtfiiftz 

[0 0 7 0] SBfcSP2 0<D*S14Sfc LT. ^fi 

*^#F1fi£iStt*5 2£ffl^*:<0-t\ ±aUI2^ 

[ o o 7 1 ] 5r*j. *mni±nmsmmizmfezti-f 
m*tz%m-*imx'i>&. mz.a. *mmtmi&-?n> 

GaAs^GaP^fcitilS^ivSrV^ ¥3$#$BE 

[0072] Jls^O^W^i.^ti. » 1 

iWMHRJilc. Sl<0iNM4^«tt&?^S^-'N> 

fWi*xtr^^^-v;W«*fc:J: *)T&^th^tifiX'^ 
[007 3] ife. A' 7 7T-ItSI2«fllf*lS^ 

s» tfcttt:. u(oa' . y 7 r -m±trzzm#m z&f&t 
zztt ttzcox\ *m#mco%f&tfimT.mziitf& 

[0074] 

[»»*>»»] JSUbBWBLfci^fc, *5H8t=ffi6 i l s » 

l^^ i ^¥#*Jt(c^ 2 <7)*mwmizmm Uz& 
mi^^f*a«tri^*t. ^<o^io^*a« 
l^s i ^m^scs 2 co*mftm 
-thztt Ltz(r>x\ % i evymwmzm 2 <o*m#m 

[ 0 0 7 5 1 *muz{%& ?m#$&£%Tv>mm 

^miZXtM. GaAsSi±Cf)gUI nGaAl 
P3R^y7r-JIfcGaPMR*«3ltU/i«*=, Ga 
AsS«5:iiU i«GaAsatKft»*LfcATr7 

r-Jl(CG a PXfi»S4rf-£IS<^m(yS(= J: Sf^»* 

[Hi ] ^J^^llOBBBtaft^fkJBWf^ 
[02] *minm 1 IdBBBfcftft^Ni^SBtt*^) 
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(^1) . 
(*<02) . 

[04 ] #»PItf>JS 1 Htfe^S^^S#^*^3^^0 

msmx-t>&. 

[07 1 *?wfr&2m^mtz®h^m&m=?<r> 
[08] *%Bacom2mmmiz&z*mw?&t : m?<D 

&%mJM.1<zt5 & . 0D8fi®0T£> & . 

[09] *&Bmm3mjmmzmh¥mft¥%%m=?<7> 

BiBa0T'fc?>. 

[01 0] *%BJ^3*ifiJB©^^.^f*5Bt^ 

co&mmjMo-mz&vz^ ^mw.^m^mmm 
[011] ^^^^imjBBfcas^flcfBt*? 

x°$>&. 

[0131 *W»<^SS5iat»!Bfc:«44sW«c«t3*T- 



[0141 *amnm 6 n^sic^ & *m#5&iM=F 

crMWMX'$>h. 

[015] C«*«0^*»3HW-<OBnBH"C'*&. 

10 nfGaAsil 

nlGaAsA*77T-i 
nllnAl P7vv YM 
I nGaA 1 Py§14Jf 
pIInAl YM 

W ^1/ «HT 
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